A transmission electron microscopy study of the interaction between a prismatic dislocation loop and a straight dislocation moving in its glide plane in MgO is reported. The interactions are discussed in terms of Kroupa's theoretical estimates of interaction parameters.
moving dislocations and loops in aluminum and with stacking fault tetrahedra in gold. 6 Strudel and Washburn reported some of the interactions between imperfect loops and dislocations in aluminum.
However, direct electron microscopic evidence of the above interactions in ionic solids is still lacking. In the present report, the inter~ actions between a prismatic dislocation loop and a straight dislocation in MgO are studied by repeatedly photographing the saine area in the microscope after different annealing treatments done outside the .elec tron . microscope.
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II. EXPERIMENTAL
Single crystals of magnesium oxide in the form of {001} thin slices
(1 x 1 x 0.05 cm) were defdrmed plastically (bending) until they were full of slip bands. Details of the deformation are described elsewhere. 3 li1i tial thinning of these samples was done hy chemical polishing in an orthophosphoric acid hath at about 150°C. Electron microscope samples were obtained using a jet polishing technique on these samples. 7
Electron microscope samples were heated outside the microscope and the same area was photographed repeatedly under identical diffraction conditions. A Siemens 100 keV electron microscope was used. For the details of the contamination-free annealing techniques; see Ref.
8 . between t e loop an t e . ~s ocat10n.
The dislocation also starts interacting with the loop 7 and on further heating it annihilates the loop interacts with the prismatic loop at 2 of the same b:"vector. In this case the dislocation loop was very near to the surface. Therefore, the loop was annihilated primarily by prismatic slip rather than pipe diffusion.
When the same dislocation interacts with the loop at 3 which is near the . . center of the foil, the annihilation of the loop occurs primarily by pipe diffusion. Severe bending of the dislocation due to localized interaction wi th the loop is apparent (see Fig. 2-C) . In Fig. 3 When the dislocation loop is very close to the surface (Figs. 2 and   3 ). after the dislocation of the same Burgers vector has touched the loop, the subsequent annihilation occurs primarily due to prismatic slip by the following inechanism. The dislocation is divided into two segments at the point of contact by a process similar to that in Fig. I-F . This results in two high energy constrictions. Both segments try to acquire lower energy configuration, I.e., become straight by removal of constrictions.
The ~egmentcloser to the surface aided by surface image forces starts slipping out to the surface. This continues until the whole loop has slipped out.
When the dislocation loop and the dislocation are on the same plane corresponding to the geometry in Fig. 4 , the total interaction energy E. t is given by3 In
where r is the separation between the loop and the·dislocation, and R being the radius of the loop. This predicts relativ~ly strong interaction between the loop and the dislocation, which is shown in Fig. 4 .
,.' ..
. , .
. . .
., . .. 
r-----------------LEGALNOTICE------------------~

